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STORMWATER AND RIVERBANK
ASSESSMENT AND SAMPLING PLAN
SWAN ISLAND BASIN PROJECT AREA
PORTLAND HARBOR SUPERFUND SITE
PORTLAND, MULTNOMAH COUNTY, OREGON

1.0 INTRODUCTION

HydroGeoLogic, Inc. (HGL) developed this Stormwater and Riverbank Assessment and Sampling
Plan (SRASP) for the Swan Island Basin (SIB) portion of the Portland Harbor Superfund Site
(PHSS). This plan describes the approach to field data collection that will characterize stormwater
and riverbank conditions to support the evaluation of post-remedy recontamination of SIB
sediments. The stormwater characterization will include physical inspection of municipal and
private stormwater conveyance systems to verify proposed sampling locations and sampling of
stormwater and solids. This sampling will provide the data necessary to evaluate stormwater
loading and recontamination potential using the SEDCAM recontamination model. The riverbank
assessment will be a survey of the riverbanks located along the perimeter of the SIB Project Area
displayed on Figure 1-1. The riverbank assessment visual survey will document the physical
condition of the riverbanks, identify locations where riverbank soil sampling is feasible, and collect
data necessary to inform the use of the Bank Assessment for Non-Point Source Consequences of
Sediment (BANCS) model to evaluate the erodibility of the riverbanks. HGL conducted a site
reconnaissance on September 23, 2021, to inform the development and planning of this SRASP.

The SRASP is an abbreviated planning document that is designed to expedite U.S. Environmental
Protection Agency (EPA) review and approval of targeted field data collection efforts to begin in
October 2021. The proposed work would be a component of the Draft Pre-Design Investigation
(PDI) Work Plan that is currently in review and development (HGL, 2021a). This SRASP provides
a means to accelerate EPA review and approval of seasonally dependent field work so that work
may begin in October/November 2021 while allowing sufficient time to finalize the PDI Work
Plan. Only the information that is specifically relevant to the assessment and sampling of
stormwater and riverbanks is summarized below. The Field Sampling Plan (FSP) in the PDI Work
Plan (HGL, 2021a) should be reviewed to determine the procedures for general tasks such as field
documentation, decontamination, and data management. The remaining field work will be
performed after EPA approves the final version of the PDI Work Plan.

1.1 SUPPORTING PLANNING DOCUMENTS

The SRASP is supported by the SIB Draft PDI Work Plan (HGL, 2021a). The PDI Work Plan
provides background information on the project, identifies the data gaps to be filled, and
summarizes the data and information gathering tasks that will be conducted during the PDI to fill
these data gaps. A brief description of each PDI Work Plan appendix that supports this SRASP is
provided below.

e FSP, Appendix A of the PDI Work Plan: The FSP supports the PDI sampling within the
SIB Project Area and the SIB Upland Area and provides details for field sampling
locations and procedures for the planned PDI project tasks. The FSP also addresses the

Swan Island Basin Remedial Design Group
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field data collection needs identified in the Sufficiency Assessment Report (SAR) to
inform the evaluation of potential recontamination.

e  Uniform Federal Policy (UFP)-Quality Assurance Project Plan (QAPP), Appendix B of
the PDI Work Plan: Provides quality control elements to satisfy the data quality objectives
for each task specified in the PDI Work Plan. The protocols established in the UFP-QAPP
are necessary to ensure the data generated is of a sufficient quality to support development
of valid conclusions.

e  Health and Safety Plan (HASP), Appendix C of the PDI Work Plan: Identifies and
describes physical, chemical, and biological hazards relevant to each planned field task,
and provides hazard mitigation techniques to address these hazards.

e  Emergency Response Plan, Appendix D of the PDI Work Plan: The Emergency Response
Plan will be used in the event of an accident or emergency during performance of the
Remedial Design (RD) work.

Upon receiving EPA approval of this SRASP, the finalized text from Section 4 (Field and
Sampling Activities) will be incorporated into the final version of the PDI Work Plan, which is
planned for submittal in late Fall 2021.

1.2 PURPOSE AND OBJECTIVES

This SRASP describes the sampling methodologies and strategies that will be employed to achieve
the objectives outlined in the PDI Work Plan. The five principal data gap objectives of the PDI are
summarized below and detailed in Section 2.

1. Define the specific data and analysis needs required to fully inform the design
development and evaluation based on a conceptual design approach and strategy
consistent with the Record of Decision (ROD).

2. Compile and evaluate existing available data and analysis relevant to the defined data and
analysis needs as determined by the design requirements.

Identify data gaps by comparing what is needed to what is available.

4. Develop a work plan to guide the collection of new data and the completion of new
analyses to address the data gaps.

5. Ensure that the analysis needs are sufficient to support the Administrative Settlement
Agreement and Order on Consent applications required for Sediment Management Area
(SMA) refinement, conceptual site model refinement, and effective use of the technology
application decision tree (Figure 1-2). As such, PDI surface sediment sampling will be
completed to refine the lateral extent of contaminants of concern (COCs).

In this SRASP, “SMA” describes SIB Project Area sediments for which Remedial Action Levels
(RALs) were exceeded and where a remedial technology of dredging or capping was assigned in
the PHSS ROD (Figure 1-2) (EPA, 2017).

Swan Island Basin Remedial Design Group
Contract No. DT2002 1-2 September 2021
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2.0 DATA GAP ANALYSIS

The data gap analysis was completed as part of preparing the PDI Work Plan using the following
approach:

1. Identify the data and analysis needed, based on the conceptual design approach and
strategy, to inform the development and evaluation of an RD for a sustainable and
effective remedy;

2. Compile and evaluate available applicable data and analysis aligned with the specified
data and analysis needs; and

3. Identify data and analysis gaps based on the comparison of what is needed to what is
available.

The stormwater discharge and riverbank characterization data gap analyses are detailed below and
summarized in Table 2-1. The component of the riverbank data gap analysis pertaining to
riverbank soil chemistry will be completed after the first phase riverbank assessment survey is
completed. That analysis will support preparation of a riverbank soil sampling plan to be conducted
as a second phase of the overall riverbank characterization.

2.1 STORMWATER DISCHARGE

There are five City of Portland (city), seven Port of Portland (port), and approximately 44 private
stormwater outfalls that discharge to the SIB Project Area from the surrounding upland areas. The
upland drainage areas and outfalls that discharge to SIB are illustrated on Figure 2-1. The status
of discharges from some of the private outfalls is unknown and will need to be evaluated as part
of the PDI to provide information necessary to complete the SAR (HGL, 2021b). ROD Table 17
COCs including SIB recontamination potential chemicals (RPCs)! were detected in stormwater
and stormwater solids in public and a subset of the private outfall basins at concentrations that
exceed the surface water and/or sediment cleanup levels (CULs) and/or RALs. In addition,
dioxins/furans have not been adequately characterized either within the public stormwater
conveyance systems, or at the many private sites in the upland area around the SIB Project Area
that are contributing runoff to the SIB Project Area.

For the reasons above, the collection of additional source control data within city outfall basins M-
1,M-2, M-3, S-1, and S-2, and select active, private outfall basins, is necessary to determine source
control sufficiency to complete the SAR and for modeling to assess recontamination potential for
SIB (HGL, 2021b). The specific data collection and analysis approach to evaluate inputs from
upland sites, and current discharge RPC concentrations for the outfalls, are provided in Section
3.1. Completion of the ongoing source control and investigation activities at upland properties
continues to be within the jurisdiction of the Oregon Department of Environmental Quality

! SIB recontamination potential contaminants are PCBs; dioxins/furans (TCDDeq, HxCDF, PeCDD, PeCDF, TCDD,
and TCDF); pesticides (dieldrin, DDx, total chlordane); metals (arsenic, mercury); diesel-range petroleum
hydrocarbons; and bis(2-ehtylhexyl)phthalate (BEHP).

Swan Island Basin Remedial Design Group
Contract No. DT2002 2-1 September 2021



HGL—Stormwater and Riverbank Assessment and Sampling Plan—SIB, PHSS, Portland, Oregon

(ODEQ) with coordination and input from EPA on upland contamination that may impact the
Willamette River.

2.2  RIVERBANK CONDITIONS

The ROD defines riverbanks as areas from top of bank down to the river (mean lower low water).
Figure 4 in the Guidance for River Bank Characterizations and Evaluations at the Portland
Harbor Superfund Site (EPA, 2019) presents a flow chart outlining the riverbank evaluation and
sampling process for PHSS. It outlines site-specific riverbank sampling and evaluation process for
SIB ROD riverbanks and ROD riverbanks pending characterization. EPA has assumed oversight
of the riverbank erosion pathway from ODEQ. The ROD (EPA, 2017) identified three sections of
riverbank within the SIB Project Area as areas with known contamination. The locations of those
riverbanks are shown on Figure 2-2 and described as follows:

e Two adjacent riverbanks along the Portland Shipyard and Port of Portland properties on
Swan Island adjacent to the SIB Project Area (Environmental Cleanup Site Information
[ECSI] 277);

e The riverbank along the Portland Shipyard property on the end of the Swan Island
peninsula; and

e  Oneriverbank along the U.S. Navy and Marine Reserve Center (ECSI 5109) in the Mocks
Bottom portion of the SIB Upland Area.

The SAR assigned an initial source control sufficiency status of “uncontrolled” to all shoreline
properties because (1) few riverbanks adjacent to the SIB Project Area have been adequately
characterized (SAR Figure 6-1 [HGL, 2021b]); (2) there is a potential need for Remedial Action
on shorelines where COCs are present in soils, and; (3) contaminated riverbanks are at risk of
erosion and could be uncontrolled sources of recontamination. If an in-river sediment SMA does
not extend to the toe of the riverbank in portions of the SIB shoreline (i.e., is not contiguous with
the riverbank) and the riverbank materials are not erodible, the source control sufficiency status
may be downgraded for the riverbank erosion pathway in those areas as further discussed in
Section 3.2 of this SRASP.

Data was not available to adequately characterize riverbank stability and the presence of COCs in
riverbank soil necessary to determine their source control sufficiency status, identify riverbank
locations that would need to be addressed as part of the RD, or inform design development for
riverbank remediation where required. Section 3.2 of this SRASP describes the objectives of the
proposed field survey and data to be collected to address riverbank data gaps.

The RD will include measures to stabilize the three ROD riverbanks and other riverbanks within
the SIB Project Area that are contiguous with SMAs with an active remedy component that are
part of RD. The selected remedy for riverbanks will minimize erosion and transport of riverbank
materials contaminated above CULs, thereby minimizing recontamination potential via this
pathway. Alteration of any riverbank will be discussed and coordinated with shoreline property
owners during the RD.

Swan Island Basin Remedial Design Group
Contract No. DT2002 2-2 September 2021
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3.0 PRE-DESIGN INVESTIGATION APPROACH

The data gap analysis (Section 2.0) identified data gaps to be filled during the PDI. Section 2.1
identified stormwater data gaps related to RPC loading rates from public and private outfalls
discharging to the SIB. Those data are needed to (1) determine source control sufficiency to
complete the SAR, (2) support modeling analysis to assess recontamination potential related to the
stormwater pathway. Section 2.2 identified riverbank data gaps related to physical conditions of
riverbanks, riverbank stability/susceptibility to erosion, presence, and concentration of COCs in
riverbank soil. Those data are needed to (1) determine the source control sufficiency status of
riverbanks (as potential sources of recontamination), (2) identify riverbank locations that need to
be addressed as part of the RD, and (3) inform design development for riverbank remediation
where required. This data is required to support development of the RD. In addition to informing
RD development, components of the PDI will also support completion of the source control
sufficiency assessment as documented in the SAR (HGL, 2021b), SMA delineation refinements,
refinement of the conceptual site model, and application of the Technology Application Decision
Tree (Figure 1-2) to determine remedial technology assignments. Data gaps are summarized in
Table 2-1 along with the proposed data collection and analysis recommended to address those
gaps. Data gaps will be addressed using a combination of field data collection (e.g., sampling and
surveying) and engineering analysis. This section describes the approach to both the field sampling
efforts and engineering studies for the stormwater and riverbank pathways.

3.1 STORMWATER OUTFALL AND CONVEYANCE SYSTEM SAMPLING

This task includes the collection of stormwater and stormwater solids samples within municipal
and private conveyance systems that drain to the SIB Project Area. Proposed sampling of
municipal conveyance systems will include city M-1, M-2, M-3 S-1, and S-2 outfall basin
conveyance systems and seven private conveyance systems. Sampling near the municipal outfalls
(but above the river stage and groundwater elevation) will help determine current ongoing ROD
CUL and SIB RPC concentrations and loads to SIB. Some ROD COCs, including SIB RPCs, in
stormwater and stormwater solids were detected in city outfalls at concentrations exceeding
surface water and sediment CULs and/or RALs. As further described in Section 6.1 of the SAR
(HGL, 2021b), evaluation of available data indicates that additional sampling within city and
private outfall basins is warranted, due to:

e Available stormwater solids data showed that polychlorinated biphenyls (PCB)
concentrations exceeded the CUL in all SIB city outfall basins and the PCB RAL in some
locations;

e  While data for stormwater and stormwater solids is available for all SIB city outfalls, no
recent data is available to establish “baseline” conditions to estimate potential
recontamination of future remedial caps and enhanced natural recovery and monitored
natural recovery areas;

e Stormwater and stormwater solids COC and RPC concentrations in the SIB, which,
although similar to other PHSS heavy industrial sites, still exceed the applicable surface
water and riverbank/sediment CULs; and

Swan Island Basin Remedial Design Group
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e Private outfalls with no stormwater or solids data are adjacent to COC and RPC
concentration exceedances in surface sediment.

In addition, dioxins and furans are present in surface sediment in the vicinity of the city and private
outfalls. However, to date, dioxins/furans have not been adequately characterized either within the
stormwater conveyance systems, or at the many sites in the SIB Upland Area that are contributing
stormwater to these conveyance systems and/or directly discharging into the SIB Project Area.

This SRASP includes a task to identify and describe additional stormwater data collection to
facilitate an understanding of the potential ongoing discharge to the river of current ROD COCs
and SIB RPCs at concentrations that exceed CULs and/or RALs. Figure 3-1 shows the proposed
stormwater sample locations within city M-1, M-2, M-3, S-1, and S-2 outfall basins. Table 3-1
summarizes invert elevations of proposed sampling locations in the city’s system as well as
possible alternative sample locations representative of basin discharges, if access constraints or
possible backflow are identified. Most SIB outfalls are submerged at least part of the year, causing
flow reversals within the pipe, which would confound stormwater loading evaluations. Due to this
condition, the manhole access location closest to the target outfalls was selected as the
representative “End of Pipe” sample location for proposed high-volume, time-weighted sampling
(HVS) (i.e., manholes AAM107, AAM169, AAQ003, AAP957, and AAM131).2 Advance field
reconnaissance will identify fallback HVS sampling locations if during a larger storm event the
proposed manholes are flooded to the point that the proposed sampling would be infeasible at those
locations. The HVS sampling methodology using the Gravity Marine PR2900 system is a time-
weighted sampling method that targets sampling during the highest flow periods of a sampling
event. The HVS method will target qualifying storms that occur during periods when the river
stage is below the manhole elevation, which is expected to ensure the sample is representative of
stormwater discharge and is not influenced by river water backing up into the pipe.

HVS at these key locations will include the collection of time-weighted stormwater, stormwater
solids, and storm flow data during three representative storm events over an approximate 9-month
period to predict future total cumulative loading to the SIB Project Area via use of the SEDCAM
recontamination model. In addition, flow meters and in-line sediment traps will be installed in sub-
basin laterals to the manholes to collect continuous data that will be composited into two separate
sampling periods (wet season from November 2021 through March 2022 and dry season from July
through October 2022) for comparison to the data collected during the three individual HV'S storm
events. Prior to deployment, HGL will confirm that sampling and instrument deployment will
occur in manholes when river elevations are sufficiently below manhole elevations.

This SRASP also includes the collection of manual grab samples at the same locations as the in-
line sediment traps (prior to deployment) and at manholes further up-pipe within the city
conveyance system. The rationale for collecting manual grab samples from laterals in sub-basins

2 High-volume water samples are collected to quantify concentrations of targeted organic chemicals (e.g., dioxins/
furans, PCBs, and pesticides) that could be present at levels too low to be detected using conventional sampling
methods. This method also allows for quantification of hydrophobic organic chemicals in the suspended particle and
dissolved phases of the water column. EPA approved the HVS equipment system, the Gravity Marine PR2900, for
use on the PHSS PDI and baseline sampling surface water sampling event (AECOM and Geosyntec, 2019). This
sampling methodology is a form of flow-weighted sampling.

Swan Island Basin Remedial Design Group
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of each city outfall basin, prior to sediment trap deployment, is to collect any materials present in
the line in the unlikely event that no solids are collected in the sediment traps; these solids will be
archived (frozen) for potential future analyses. This sample collection, as well as the sediment trap
data, will be used as inputs to the SEDCAM recontamination model to inform the relative ROD
COC and SIB RPC load from each major sub-basin (i.e., each sub-basin of the outfall basins in the
city conveyance system) and will identify potential ongoing sources of contamination by
evaluating stormwater solids data downstream of various upland industrial sites. Refer to
Appendix A of the SAR for more detail on the SEDCAM modeling approach specifically
regarding how stormwater data will be used to calculate mass loading of COCs into the SIB.

The sampling locations proposed for in-line and grab stormwater solids are shown on Figure 3-1
and listed in Table 3-1, and include:

e Three laterals into manhole AAM104 from sub-basins in city M-1 outfall basin (map
identification is OFM-1);

e Three laterals into manhole AAM169 from sub-basins in city M-2 outfall basin (map
identification is OFM-2);

e  One lateral into manhole AAQO003 within city M-3 outfall basin and grab samples from
one manhole (AAQO11) where PCB-impacted solids may be entrained in road runoff via
off-site tracking from ECSI 44;

e Two laterals entering manhole AAM131 within city S-1 outfall basin; and
e Two laterals entering manhole AAP957 within city S-2 outfall basin.

In addition to city conveyance system monitoring, private systems will be instrumented with
autosamplers to collect grab samples and flow data during qualifying 2005 ODEQ and EPA Joint
Source Control Strategy (JSCS) guidance storm events to assess the need for upland source control
(Figure 3-1). The private stormwater systems with direct discharges to SIB to be sampled and the
rationale for sampling each system include:

e The U.S. Coast Guard Marine Safety Unit (historical CUL exceedances in stormwater
and stormwater solids and adjacent to RAL and principal threat waste threshold
exceedances in sediment);

e Port Dredge Base (no data available and adjacent to CUL exceedances in sediment);

e ATC Leasing (historical CUL exceedances in stormwater and adjacent to RAL
exceedances in sediment);

e Barge Eagle Inc./Swan Island Dock Company (historical CUL exceedances in stormwater
and adjacent to CUL exceedances in sediment);

e  North Basin Watumull LLC/Swan Island Dock Company (no stormwater or stormwater
solids data, historical pesticide releases, and adjacent to RAL exceedances in sediment);

e Daimler Trucks North America Corp 5 Wind Tunnel property (no stormwater or solids
data and adjacent to RAL exceedances in sediment); and
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e Port property on N. Lagoon Avenue, the former Swan Island Upland Facility Operable
Unit (OU) 3 (historical CUL exceedances in stormwater and stormwater solids,
discharges to ROD riverbank, and adjacent to RAL exceedances in sediment).

While ROD COC and SIB RPC exceedances are present in surface sediment adjacent to the
Portland Shipyard, Vigor Industrial LLC is implementing source control measures under an ODEQ
Consent Order and Tier 2 measures under its National Pollutant Discharge Elimination System
1200-Z stormwater permit to control CUL exceedances discharging in stormwater. Vigor
Industrial LLC is also sampling stormwater for dioxin/furans pursuant to the ODEQ Consent Order
(Floyd|Snider, 2020). The Portland Shipyard outfalls historically discharging to the basin in the
SIB Project Area include 2 outfalls rerouted for treatment in 2017, and 18 outfalls that will be
rerouted for electrocoagulation treatment in 2021. Two additional outfalls that discharged to the
Portland Shipyard’s drydock area were rerouted for treatment in 2017. Treated effluent from the
rerouted outfalls discharges to the main channel of the Willamette River at berth 313 (see Figure
3-1 for berth 313 location).

For upland source tracing for PCBs in the city M-3 outfall basin, HGL proposes to collect solids
from manhole AAQO11 (Figure 3-1). This location is proposed for solids grab sampling in the
stormwater system to determine if PCBs are being tracked from the adjacent property at 3205 N.
Webster Street and migrating to SIB via city outfall M-3 discharges. This site is a former ODEQ
cleanup site that formerly dismantled transformers, where PCBs were detected in soil. The site
was paved and ODEQ issued a no further action determination in 1992. However, PCBs were
detected in solids around this site and along N. Emerson Street to the north in 2013 (Bridgewater,
2013).

Additional data on the proposed sample locations, sampling methodology, analytical approach,
and schedule is provided in the FSP (Appendix A of the PDI Work Plan [HGL, 2021a]) and UFP-
QAPP (Appendix B of the PDI Work Plan [HGL, 2021a]).

3.2 RIVERBANK CHARACTERIZATION

Riverbank characterization is needed to fulfill two purposes: (1) address data gaps necessary to
complete the source control sufficiency assessment, and (2) provide data necessary to support RD
for remediation of contaminated riverbank soils.

Riverbank characterization will be performed in two phases with two separate field mobilizations
to identify and characterize the types of bank materials present at the site, locate and delineate
areas of potentially erodible sediments, sample grain sizes (through subsequent laboratory sieve
analysis), and locate areas of geotechnical movement (slope rotational failure, settlement). This
SRASP includes only the first phase. The first phase will include an assessment survey of the entire
riverbank within the SIB Project Area and completion of a bank stability analysis using the
BANCS model including Bank Erosion Hazard Index (BEHI) and near bank stress determinations.
The first phase of the proposed riverbank characterization includes visually inspecting the
riverbank and material types to determine input parameters for the BANCS evaluation. After this
first phase riverbank assessment survey, HGL will prepare a riverbank soil sampling plan as an
addendum with the data quality objectives and proposed sampling locations. The first phase
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assessment survey would be performed when water levels are at their lowest in SIB (anticipated
for Fall 2021 or early 2022).

The proposed two-phased characterization will develop data required for determining which
riverbank areas need further detailed erodibility/stability assessments by coastal and geotechnical
engineers during the PDI. This data also will be used to delineate riverbank areas susceptible to
erosion for future use in the RD. Coordinates of erodible and non-erodible areas will be mapped
using hand-held global positioning system (GPS), backed up with field notes on tablets. During
the second phase of the riverbank characterization, riverbank soil sampling for chemical
characterization will be performed at up to 150 riverbank transect locations (see Figure 3-2)
including a surface soil sample and a subsurface soil sample at each sampling location along the
transects (e.g., top, face, and toe of bank). Riverbank soil sampling will be deferred until the SMAs
have been refined and the delineation of erodible riverbank areas has been completed.

The proposed two-phased approach to riverbank characterization includes the following sequential
steps:

1. Assemble available topographic and nearshore bathymetric maps and light detection and
ranging maps to obtain topographic inputs for the BANCS analysis;

2. Conduct a riverbank assessment survey to characterize existing bank conditions, collect
bank characteristics data sufficient to run a BANCS analysis for up to 150 transect
locations to calculate bank erosion indices and near bank stress values, and identify
locations where riverbank soil sampling is feasible based on material types

3. Compile riverbank assessment data and perform BANCS evaluation to calculate the
degree of erodibility of the banks;

4. Identify riverbank soil sampling locations based on the results of the riverbank
assessment survey, results of the BANCS evaluation, and review of existing riverbank
soil data;

5. Prepare a riverbank soil sampling plan and provide to EPA for review and approval prior
to initiating sampling; and

6. Conduct riverbank soil sampling.

This SRASP includes only the first phase of riverbank characterization. The first phase includes
the Step 1 riverbank assessment survey and Step 2 BANCS modeling analysis. For the second
phase of the work, the specific approach to Steps 3 through 6 will be documented in the Final PDI
Work Plan and in the riverbank soil sampling plan that will be prepared after the riverbank
assessment survey and BANCS evaluation steps are completed.

Remediation of impacted riverbanks with adjacent SMAs will become part of the preferred
remedial approach presented in the Basis of Design Report for the SIB Project Area. The
remediation of impacted riverbanks will be designed as an integrated part of the RD so that the
connections between riverbanks and adjacent sediment remediation are accounted for and
addressed in an efficient overall design strategy.
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For riverbank areas with existing data and adjacent to sediment SMAs, the concentrations of ROD
COCs at those areas will dictate how they are incorporated into the Basis of Design Report, as
follows:

e [fROD COC concentrations are less than the CUL, no action is necessary.

e If focused COC concentrations are between the CUL and the RAL, a BANCS analysis
(or equivalent) will be performed and the RD for the riverbank will be designed to resist
erosion (e.g., from stormwater runoff, tidal fluctuations, propeller wash) and the
riverbank will be designed to be stable.

e If focused COC concentrations exceed the RALs, a BANCS analysis (or equivalent) will
be performed, as noted above.

Characterization data was available for only three shoreline properties in the SIB Upland Area,
including city property with a public boat ramp at the end of SIB, and two former OUs of the Swan
Island Upland Facility (Portland Shipyard [OU1] and Port property on N. Lagoon Avenue [OU3]).
The historical riverbank sample results for these three sites were evaluated in Section 6 and
Appendix E of the SAR (HGL, 2021b). ROD CULSs for riverbank soil and in-water sediment and
PCB RAL exceedances were identified. Detected concentrations of metals, PCBs, and polycyclic
hydrocarbons exceeded the ROD CULs at the Portland Shipyard, and PCBs exceeded the RAL
and principal threat waste threshold. Because the lateral extents of the exceedances were not
defined and/or all ROD COCs were not analyzed, these conditions were identified as data gaps for
the PDI, and additional characterization proposed.
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4.0 FIELD AND SAMPLING ACTIVITIES

The field activities described in this section flow from the data gap evaluations sampling design
that has been developed based on the results of previous site investigations. Field activities include
stormwater, stormwater solids, and in-line sediment trap sampling and riverbank evaluation. Refer
to Table 4-1 for a summary of field activities and associated proposed samples and analyses.
Worksheet #23 the QAPP summarizes analytical methods for solids and stormwater.

Field sampling activities will be conducted under the HASP and performed in accordance with the
standard operating procedures (SOPs) included in Appendix A. SOPs were selected from previous
Portland Harbor FSPs, and five SOP libraries maintained respectively by HGL, EPA, Pacific
Groundwater Group, Mott Macdonald, and Bridgewater Group (Bridgewater). Standardized forms
to be used for recording field data and documentation are included in Appendix B. Individual SOPs
also include field forms to be used.

Information on chain of custody, packaging, and shipping samples is in Worksheets #26 and #27
of the UFP-QAPP. Hard copies of these documents will be provided to the project team.

4.1 STORMWATER AND STORMWATER SOLIDS SAMPLING

Current stormwater and stormwater solids concentrations are needed to estimate ongoing SIB RPC
concentrations and loads to the SIB sediments via inputs into the SEDCAM recontamination
model. Samples will be collected from five city of Portland outfall basins (M-1, M-2, M-3, S-1,
and S-2) as well as seven private outfall basins that discharge to the SIB shoreline. Equipment will
be placed at elevations sufficient to minimize the potential for river water to back up to the sample
location and compromise flow data quality, the integrity of the sediment traps, and collection of
quality stormwater samples.

Sampling techniques for collecting stormwater samples from city conveyance systems include
using an HVS system to collect and process each sample set (Gravity Marine PR2900). The system
consists of a high-volume peristaltic pump or submersible pump, depending on the depth of the
water in the manholes, and a series of filtration to capture the particulate phase and a resin column
to capture the dissolved fraction of focused COCs. Stormwater collected via the high-volume
pump will be run through an HVS system to separate stormwater and stormwater solids for
separate phase (dissolved and particulate) analyses. This method is used to collect samples for
analysis of hydrophobic organic compounds (dioxins/furans, PCBs, and pesticides) by ultra-low
detection limit analytical methods. Analysis of stormwater samples collected via the HVS method
is more likely to detect lower concentrations of focused COCs resulting in method detection limits
that are at or below the CULs in ROD Errata #2 Table 17 (EPA, 2020). This method also allows
for quantification of hydrophobic organic chemicals in the suspended particle and dissolved phases
of the water column. EPA has approved the Gravity Marine PR2900 sampling system for the
collection of representative surface water and stormwater samples in PHSS (AECOM Technical
Services [AECOM] and Geosyntec, 2018; and Foth Infrastructure & Environment, LLC, 2021).
Physical field measurements and a separate whole water sample will be collected in tandem with
the HVS system by using a separate pump and carboy. Stormwater sampling criteria will be
consistent with Appendix D of the 2005 ODEQ and EPA JSCS (ODEQ and EPA, 2005):
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1. Antecedent dry period of at least 24 hours (as defined by less than 0.1 inch over the
previous 24 hours).

2. Minimum predicted rainfall volume of greater than 0.2 inch per event.

Expected duration of storm event of at least 3 hours.

In addition to collecting stormwater solids via the HVS method, stormwater solids will be collected
by (1) manual grab sampling from public manhole sumps and adjacent laterals in the conveyance
systems prior to installation of sediment traps; and (2) time-integrated, in-line, sediment traps
within the public conveyance system.

Because the smaller size of the private outfall conveyance systems discharging along the SIB
shoreline will not accommodate all the equipment required for HVS sampling, HGL proposes to
instrument conveyance systems to these outfalls with smaller auto-samplers and possibly in-line
solids traps and flow meters (depending on access) and collect stormwater and solids samples
during rain events meeting the ODEQ-EPA JSCS criteria, as described above. Teledyne In Situ
Chemical Oxidation (ISCO)-portable autosamplers will be deployed to collect stormwater samples
and flow measurements, at elevations sufficient to minimize the potential for river water to back
up into the sample locations, during the same or similar JSCS storm events as the HVS samples.
Manual grab samples of stormwater solids will also be collected in the private conveyance systems
before deployment of the portable samplers. HGL proposes to instrument portions of the private
systems with the largest drainage basins and most representative of direct discharges to SIB at the
following properties shown on Figure 3-1: U.S. Coast Guard Marine Safety Unit, Port’s Dredge
Base, ATC Leasing Co., Barge Eagle, Inc./Swan Island Boast Company, North Basin Watumull,
DTNA Corp 5 Wind Tunnel, and the Port of Portland’s N. Lagoon Avenue property. The exact
sampling locations in the private conveyance systems will be identified after site access
agreements are negotiated and site inspections are performed.

Solids will be visually described following American Society of Testing and Materials (ASTM)
D2488 (ASTM, 2017) and the Unified Soil Classification System (USCS) visual soil classification
procedures.

The types of samples collected at each of the proposed sample locations are shown on Figure 3-1
and Table 3-1.

4.1.1 HVS Sampling Methodology for City Outfall Basins

Stormwater and stormwater solids will be collected during three representative storm events by
pumping large quantities of stormwater from city manholes with a high-volume peristaltic or
submersible pump and processing the water through an HVS system. A Pulsar Measurement
Greyline Stingray 2.0 flow sensor will also be incorporated into the HVS sampling program to
continuously measure flow and volume during the storm, and to collect a flow-weighted sample.
This work is proposed to be conducted by the marine vessel subcontractor (Gravity Marine) with
HGL oversight. High-volume water samples will be collected to quantify concentrations of
targeted organic chemicals (e.g., dioxins/furans, PCBs, and pesticides) that could be present at
levels too low to be detected using conventional sampling methods. This method also allows for
quantification of hydrophobic organic chemicals in the suspended particle and dissolved phases of
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the water column. Stormwater and stormwater solids collection will be performed in accordance
with SOP A-5 Gravity Marine HVS Sampling (Appendix A).

Stormwater samples to be analyzed for ultra-low concentrations of organic compounds will be
collected using a high-volume peristaltic pump with both platinum silicone tubing and extended
Teflon™-lined polypropylene sample tubing lowered to the desired depth within the conveyance
system. This sampling method is required to achieve the very low Table 17 CULs that are below
standard method reporting limits for PCBs, dioxins/furans, and organochlorine pesticides (OCPs).
Water pumped at a rate of up to 1.5 liters per minute (L/min) will be drawn through Teflon™
tubing and through each filter set. The pump rate will be managed to collect a target minimum of
200 liters (L) over each storm event that is typically 4 to 6 hours in duration. The HV'S system can
be paused during a single storm event if the stormwater flow temporarily subsides due to
fluctuating precipitation rates. At 15-minute intervals, the rate of water pumped through the HVS
will be checked to ensure that water is flowing at a constant rate using a 1-L graduated cylinder
and a timer. If the pump is not delivering the correct flow rate, fine adjustments must be made until
the optimum flow is achieved. If a submersible pump is required because of the water depth in the
manholes, the water will be pumped through the Teflon coated tubing from the pump to an 8-
gallon carboy and then the same tubing from that carboy to the HV'S pump and standard peristaltic
pump. In conjunction, the storm will be tracked via the National Oceanic and Atmospheric
Administration National Weather Service, local weather news, and the Windy forecast at
www.windy.com to anticipate the length of the storm event. The Portland Harbor JSCS guidance
(ODEQ and EPA, 2005) storm event criteria and selection will be utilized to ensure that stormwater
runoff will be adequate for sample collection.

Within the HVS system, the stormwater will pass sequentially through a high vortex separator, a
0.45-micron glass fiber filter (142 millimeter), and then a polyurethane foam (PUF) cartridge. The
high vortex separator can separate suspended sediments by forcing the water in a centrifugal
fashion. Solids collected from the vortex separator and 0.45-micron glass fiber filter will be
combined, homogenized, and placed into appropriate sample containers for analysis. A list of
required sample containers and preservatives can be found in Worksheets #19 and #30 of the UFP-
QAPP. The compounds that bind to the adsorbent PUF material will be extracted and measured on
a gas chromatograph/mass spectrometer. Samples will be stored in a cooler at 0 to 6 degrees
Celsius (°C) and sent to the selected laboratory for analysis.

Physical field measurements and a separate whole water sample will be collected in tandem with
the HVS system sampling by connecting a second Teflon™-lined polypropylene tube to a second
peristaltic pump, tubing set, and carboy with mixing chamber. This pump will have a flow-through
chamber with YSI Exo multi-meter installed for continuous measurement of dissolved oxygen,
pH, turbidity, and temperature. A subset of stormwater collected in the carboy will be placed into
appropriate sample containers for total suspended solids (TSS) and total organic carbon analysis.
Required sample containers can be found in Worksheets #19 and #30 of the UFP-QAPP. Those
sample bottles and the full volume of the carboy will then be stored in a cooler at 0 to 6 °C and
transported to the selected laboratory for processing and analysis. If there is a sufficient volume of
stormwater solids available in the carboy, those solids will be separated by centrifuge in the
laboratory and analyzed for ROD COCs, except the PCBs, OCPs, and dioxins and furans. The
stormwater will also be analyzed ROD COCs, except the PCBs, OCPs, and dioxins and furans.
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4.1.2 Calculating Dissolved, Particulate, and Total Fractions from HVS Samples

4.1.2.1 Particulate Phase

Stormwater samples will be collected using the PR2900 HVS connected to a vortex solids
separation system and a 0.45-micron glass filter. The high vortex separator separates suspended
sediments by forcing the water in a centrifugal fashion before exiting towards the 0.45-micron
glass filter and then the PUF cartridge. The solids captured in the vortex separation system and the
solids on the glass filters will be placed in one sample container, stored in a cooler at 0 to 6 °C,
and shipped to the selected laboratory. The combined solids sample is referred to as the “Front
Half” of the HVS system and will be analyzed by the selected laboratory to represent the total
particulate phase fraction of SIB RPCs collected throughout the storm. The concentration data
from the particulate fraction will be used to (1) mathematically calculate the particulate phase
portion of the whole water concentration (see Section 4.1.2.1.2); and (2) mathematically calculate
the particulate concentration in units of solids, for comparison to the ROD sediment CULs (see
Section 4.1.2.1.3).

To support the second calculation, TSS will be measured by the selected laboratory from a sample
collected from the secondary composite water sample that is collected in the carboy via a second
peristaltic pump (SOP A-5 Gravity Marine HVS Sampling, Appendix A).

4.1.2.1.1 Dissolved Phase

After stormwater is pumped through the “Front Half” of the HVS system and solids are removed
via the high vortex separator and 0.45-micron glass filter, the water enters the “Back Half” of the
HVS system and is drawn through the PUF cartridge, which contains solid-phase extraction resins
that bind dissolved forms of the compounds in question (e.g., PCBs). Once the HVS system is
turned off, the sealed PUF cartridges are labeled and sent to the selected laboratory for analysis
representative of the dissolved fraction of PCB congeners, dioxins/furans, and OCPs in
stormwater. These analyses are listed for the aqueous matrix in Worksheets #19 and 30. Collected
samples will be placed in laboratory provided glass jars and stored in a cooler at 0 to 6 °C until
transport to the laboratory.

4.1.2.1.2 Whole Water Concentration

One objective of the HVS method is to quantify the PCB congeners, dioxins/furans, and OCPs
concentrations in stormwater at levels that are below, or similar to, the low level CULs established
for surface water in PHSS. This section describes how to convert the mass measurements provided
by the laboratory into a whole water concentration that can be compared to ROD surface water
CULs.

The laboratory will report the total mass of the particulate (i.e., “Front Half”) and dissolved phase
(i.e., “Back Half” driver COCs) in laboratory reports in units of picograms (pg). Once that data is
validated, the data will be used to mathematically calculate whole water concentrations using the
following equation.
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Particulate Phase (pg) + Dissolved Phase (pg) = RPC Concentration (pg/L)
Sample Volume (L) Sample Volume (L)

where:

e Particulate phase is the analytical sample consisting of the solids from the vortex and
glass microfiber filters (pg/sample);

e Dissolved phase is the dissolved fraction adsorbed to the PUF cartridge (pg/sample); and

e Sample volume is the total amount of water passed through the PR2900 during sample
collection (L).

As noted in SOP A-5 Gravity Marine HVS Sampling (Appendix A), a minimum target volume of
approximately 200 L of water will be pumped through the system. Flow rates will be low
(approximately 1.5 L/min) to allow for adsorption of dissolved-phase COCs to the PUF cartridge
and to ensure that equal representation from the storm is reflected in the combined analytical
results. Each storm and associated location will have different total volumes pumped, which will
be provided by the subcontractor and used by HGL in these calculations.

4.1.2.1.3 Particulate Phase Concentration

A second objective of the HVS method is to capture enough stormwater solids to quantify the
concentration and loading rate of those solids discharging from the city outfalls to the Willamette
River and evaluate the risk of ongoing recontamination to sediment near the outfalls. This section
describes how the particulate phase mass provided by the selected laboratory (in pg) and the TSS
measurement provided by the other selected laboratory (in milligrams per liter [mg/L]) will be
used to calculate the driver COC concentrations in stormwater solids, which can then be compared
to the PHSS CULs and RALs.

Once the laboratory data is validated, the data will be used to mathematically calculate whole water
concentrations using the following equation.

Particulate Phase (pg)
Sample Volume (L) = RPC Concentration (micrograms per liter)
7SS (mg/L)

where:
e Particulate phase is the analytical sample consisting of the solids from the vortex and
glass microfiber filters (pg/sample);

e Sample volume is the total amount of water passed through the PR2900 during sample
collection (L);

e TSSis the concentrations (in mg/L) measured from an aliquot of water collected from the
carboy sample; and

e The resultant RPC concentration is in pg to proton masses. The proton mass is the total
particulate phase mass collected from the high vortex sampling during HVS for
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stormwater and calculated by the analytical laboratory. The proton mass of particles =
1.67E-12 pg, where 1 kilogram = 1.0E+15 pg and 1.0E+9 micrograms, which is the same
as microgram per kilogram, a more typical measurement of sediment concentrations.

4.1.3 Automatic Stormwater Sampling Methodology for Private Outfalls

Autosamplers (e.g., Teledyne ISCO 6712C portable samplers with flow meters) will be used to
collect grab samples from small private conveyance systems to assess whether COCs in
stormwater are controlled prior to the RD. The samplers will be automatically programmed to
collect samples to evaluate COC concentrations discharging to SIB and the need for source control
measures. Proposed deployment locations were selected based on the location of discharges
relative to SMAs, ROD CUL/RAL exceedances, and/or lack of data adjacent to SMAs.

The automatic samplers are proposed for the private outfalls because the outfalls are too small and
convey too little flow to support the use of the HVS sampling approach. Compared to a grab
sample, the HVS sampling approach provides a superior characterization of chemical loading rates
by accounting for the variability of COC concentrations over the range of variable discharge rates.
HVS sampling also provides a means of determining COC loading rates when COC concentrations
in stormwater are low. Automated samplers do not provide the same benefits as the HVS
methodology, but they are superior to grab samples because they provide flow measurements that
are correlated with sample collection timing such that samples are obtained at times when chemical
concentrations would be higher.

During the three storm events when HVS samples are collected or similar events meeting ODEQ-
EPA JSCS criteria (as described above), discrete stormwater samples will be collected from seven
private outfall basin locations using automatic samplers to provide a “snapshot” of RPC
concentrations discharging to the SIB during rain events meeting the ODEQ-EPA JSCS criteria
similar to the HVS samples collected in city outfall basins, although during shorter sampling
duration events. Grab samples will be collected during storm periods expected to have higher
chemical concentrations (e.g., rising limb of stormwater flow hydrograph), to increase the
likelihood of detecting RPCs if discharging in stormwater.

4.1.4 Manual Grab Stormwater Solids Sampling Methodology

Manual grabs to collect stormwater solids from manhole sumps and/or adjacent conveyance
systems will be conducted in a single sampling event. Sampling will be performed in accordance
with the Storm Drain Sediment Sampling SOP A-4 Storm Drain Sampling (Appendix A).

Sample collection from manhole sumps and/or adjacent conveyance systems will incorporate
material representative of the total depth of accumulated solids. The stormwater solids sampling
subcontractor will select sampling equipment that is suitable for site conditions. Sampling
equipment will be decontaminated prior to use. Section 4.9 of the FSP provides more detailed
information on decontamination procedures.

Standing water in the manhole sump, if present, may be pumped off to simplify solids sample
collection. Firm solids above the water line are most easily collected using simple soil sampling
tools such as a stainless-steel spoon, scoop, or trowel. If necessary, the spoon, scoop, or trowel
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may be attached to an extension pole to reach the bottom of the manhole and/or adjacent
conveyance systems, provided a representative sample can be recovered intact. Stainless steel
bucket augers (hand augers) typically have long handles (>4 feet [ft]) and can also be used to
collect solids from deeper junctions. While it may be possible to sample solids in manhole sumps
without confined space entry, manholes without sumps or without visible solids may require
confined space entry to determine if sufficient solids have accumulated in the adjacent conveyance
systems for collection. If no or limited solids are present, that will be noted in the field
documentation and an alternative nearby manhole may be selected for evaluation based on
consultation with the HGL project manager and technical leader.

Clean and appropriate sampling equipment will be advanced into the manhole sump, where
present, to collect solids in each corner (or, if round, each compass point) and the center of the
junction. Solids will be visually described following ASTM D2488 (ASTM, 2017) and USCS
visual soil classification procedures. Collected solids will be placed in laboratory provided glass
jars and stored in a cooler at 0 to 6 °C until transport to the laboratory. The entire grab sample will
be analyzed.

4.1.5 In-Line Sediment Trap and Flow Meter Installation and Sampling Methodology

If access to the city conveyance system is granted by the end of September 2021, in-line sediment
traps will be installed in select locations in the city’s conveyance system during the fourth quarter
2021 (October), before the wet season begins. Sample bottles will be removed and replaced at the
end of January, April, and June 2022 for compositing and analyses representing wet season
accumulation. Bottles will be deployed in June 2022 until October 2022 during the dry season, and
analyses will represent dry weather accumulation.

The locations are shown on Figure 3-1. Sampling of stormwater solids via in-line sediment traps
is proposed to be conducted by an HGL subcontractor. Sampling will be performed in accordance
with In-Line Sediment Trap SOP A-6 In-Line Sediment Trap (Appendix A).

In-line sediment traps will consist of custom stainless-steel brackets holding 1-L, high-density
polyethylene sample bottles. At each designated sampling location, in-line sediment traps will be
installed at the bottom of the conveyance system. In-line sediment traps will be firmly secured to
the conveyance system to prevent unintended transport of the equipment. It is anticipated that
confined space entry procedures will be required to install the sediment traps. These procedures
will be outlined in the HASP. In-line sediment trap brackets and related equipment will be
decontaminated prior to installation and new clean laboratory supplied 1-L bottles will be utilized
within the brackets.

When the sample bottles are collected and submitted for archival and subsequent analysis after the
first targeted deployment period, they will be replaced by clean and decontaminated bottles.
Section 4.9 of the FSP provides more detailed information on decontamination procedures.

A Pulsar Measurement Stingray 2.0 velocity — depth probe, deployed during in-line sediment trap
deployment periods and during city outfall basin HVS sampling events, will be mounted on
stainless-steel plates and securely fastened to the bottom of the stormwater pipe using small (0.25-
inch) stainless-steel anchor bolts and nuts. The cable from the flowmeter module to the probe will
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be fastened to the pipe using the same hardware and protected from high flows. If necessary, the
cable will be shielded using a 1-inch flexible electric conduit. The module will be positioned near
the top of the invert, directly beneath the manhole cover, to allow easy access for downloads and
inspections. The flow module is fitted with cable strap locations, which will be used to tie the
module to the top ladder rung.

At the end of each targeted deployment period, the four, 1-L sample bottles will be capped and
stored in a cooler at 0 to 6 °C until transport to the laboratory and archival pending compositing
and analyses. The entire sediment trap solids samples will be analyzed. At the end of the final
deployment period, in-line sediment traps and equipment will be removed from the stormwater
systems.

4.1.6 Contingency Plans

4.1.6.1 HVS System Sampling

The HVS system will target the optimal 200-L total stormwater sample volume collected at the
average 1.5 L/min pump rate. If the storm flow volume and/or flow period does not allow for
attainment of this sample volume and/or flow rate, but still meets the JSCS criteria for a qualifying
storm, the sample will still be collected at an adjusted flow rate if the storm allows. The effect of
pumping less than the optimal 200 L minimum through the HVS system will affect the achievable
laboratory detection limit, although even with limited volume the detection limits performed on
the HVS system samples are well below the levels achieved via conventional laboratory analyses.

4.1.6.2 Manual Grab Solids Sampling

Manual stormwater solids grab samples will be collected at time of entry if a minimum of 226.8
grams (8 ounces) of solids are present. If less than 8 ounces of solids are present, then the manual
grab sample location shall be abandoned and alternative locations will be inspected, and one of the
alternative locations will be sampled if at least 8 ounces of sediment is present. Alternative
locations without at least 8 ounces of sediment present will not be sampled.

4.1.6.3 In-Line Sediment Trap Sampling

Each location includes four sample bottles, which increases the anticipated mass of collected
stormwater solids compared to less bottles. If sample volume is limited, analysis of the PHSS-
focused COCs (PCBs, OCPs, and dioxins/furans) will be prioritized over the remaining ROD
COCs.

4.1.6.4 General

In instances where ROD COCs and conventional parameters are targeted for analysis, but
insufficient stormwater solids or stormwater volume exists to run that full analysis, then PCBs,
OCPs, and dioxins/furans will be prioritized over other analytes. In that instance, a list of analytical
priorities for that specific sample location will be provided to the laboratory by the sampling and
analysis coordinator, through consultation with the HGL project manager.
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4.2  RIVERBANK FIELD CHARACTERIZATION — PHASE 1 ASSESSMENT

This section describes the riverbank assessment survey procedures for the first phase of riverbank
characterization. The SIB riverbanks will be accessed by field staff via upland areas or by boat
where upland access is restricted. Most areas are accessible through the shoreline facility
properties, and field staff will follow the sign-in/sign-out protocols for the respective facilities. A
total of 150 transects (1 per every 100-lineal-ft of riverbank assuming 15,000-lineal ft of bank) are
targeted for visual inspection during the first phase riverbank assessment survey. Proposed transect
locations are shown on Figure 3-2.

The riverbank assessment survey will document shoreline conditions, delineate areas of potentially
erodible riverbank materials, and locate areas of geotechnical movement (slope rotational failure,
settlement). The riverbank assessment survey will include the entire riverbank within the SIB
Project Area. Survey results will be used to complete a bank stability analysis using the BANCS
model including BEHI and near bank stress determinations. The riverbank assessment survey will
include visually inspecting and photo-documenting the riverbank and material types to determine
input parameters for the BANCS evaluation. The riverbank assessment survey will record the
following observations at each survey transect:

e Bank armoring and stabilization measures - presence, nature, extent, and qualitative
condition.

e Shoreline structure on the bank — presence, description, and qualitative condition.
e Bank vegetation — presence and description.

e Bank composition — document visually determined soil attributes (e.g., soil textures,
colors) for exposed surface soils.

e Evidence of bank erosion — consider erosion caused by runoff and overland flow, waves,
and currents.

e Bank geometry — slope, height, and shape.

e Toe condition — describe the transition from bank soils to submerged sediments.

After the proposed first phase riverbank assessment survey, HGL will prepare a riverbank soil
sampling plan as an addendum that specifies data quality objectives and proposed sampling
locations. The first phase riverbank assessment would be performed when water levels are at their
lowest in SIB (anticipated to occur from fourth quarter 2021 through first quarter 2022).

The proposed two-phased approach to characterization will develop data required for determining
which riverbank areas need further detailed erodibility/stability assessments by coastal and
geotechnical engineers during the PDI. This data will also be used to delineate riverbank areas
susceptible to erosion for future use in the RD. Coordinates of erodible and non-erodible areas will
be mapped using hand-held GPS, backed up with field notes on tablets.

Swan Island Basin Remedial Design Group
Contract No. DT2002 4-9 September 2021
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HGL—Stormwater and Riverbank Assessment and Sampling Plan—SIB, PHSS, Portland, Oregon

5.0 REFERENCES

AECOM and Geosyntec, 2018. Surface Water and Sediment Trap Field Sampling Plan, Portland
Harbor Pre-Remedial Design Investigation and Baseline Sampling. Portland Harbor
Superfund Site. September 27.

AECOM and Geosyntec, 2019. PDI Evaluation Report, Portland Harbor Pre-Remedial Design
Investigation and Baseline Sampling. Prepared for United States Environmental Protection
Agency, Region 10. June 17.

American Society of Testing and Materials (ASTM), 2017. D2488-17¢l, Standard Practice for
Description and Identification of Soils (Visual-Manual Procedures), ASTM International,
West Conshohocken, PA, at URL www.astm.org.

Bridgewater Group (Bridgewater), 2013. Addendum to Source Control Evaluation Report
Regarding Stormwater Pathway, Including Results of 2021 Catch Basin Sampling and
Analyses and Source Evaluation, Corp. 10 (formerly Freightliner Parts Manufacturing
Plant), 5400 N. Basin Avenue, Portland, Oregon (DEQ ECSI No. 1500). April.

EPA, 2017. Record of Decision, Portland Harbor Superfund Site, Portland Oregon. United States
Environmental Protection Agency Region 10, Seattle, Washington.

EPA, 2019. Guidance for River Bank Characterizations and Evaluations at the Portland Harbor
Superfund Site, Portland, Oregon. September 10.

EPA, 2020. Errata #2 for Portland Harbor Superfund Site Record of Decision Table 17. January.

Floyd|Snider, 2020. Memorandum (re: Vigor Industrial LLC — Dioxins / Furans Sampling Work
Plan), to R. Hoy, Oregon Department of Environmental Quality (NW Region Cleanup),
from C. Wilson, Floyd|Snider. November 18.

Foth Infrastructure & Environment, LLC, 2021. Final Pre-Design Investigation Work Plan, River
Mile 9 West — Portland harbor Superfund Site, Portland, Oregon. February.

HydroGeoLogic, Inc. (HGL), 2021a. Draft Pre-Design Investigation Work Plan, Remedial Design
Services, Swan Island Basin Project Area, Portland Harbor Superfund Site, Portland,
Multnomah County, Oregon. June 29.

HGL, 2021b. Draft Sufficiency Assessment Report. Remedial Design Services, Swan Island Basin
Project Area, Portland Harbor Superfund Site, Portland, Multnomah County, Oregon. June
29.

Oregon Department of Environmental Quality (ODEQ) and U.S. Environmental Protection
Agency (EPA), 2005. Portland Harbor Joint Source Control Strategy, Portland Harbor
Superfund Site, Portland, Oregon.

Swan Island Basin Remedial Design Group
Contract No. DT2002 5-1 September 2021


http://www.astm.org/

This page was intentionally left blank.



TABLES



This page was intentionally left blank.



HGL—Stormwater and Riverbank Assessment and Sampling Plan—SIB, PHSS, Portland, Oregon

Table 2-1
Summary of Data Gaps and Proposed Data Collection
Stormwater and Riverbank Assessment and Sampling Plan; Swan Island Basin Project Area, Portland, Oregon

Data/Analysis Type Data Gaps Proposed Data Collection
Riverbanks within Swan Island Basin Project Areanot | « Visual survey of physical bank conditions to evaluate erosion potential
. adequately characterized to assess source control and delineate areas of potentially erodible soil and other materials.
Riverbank sufficiency and inform stabilization as part of « Coordinate with geotechnical sampling program to evaluate
Characterization Remedial Design. geotechnical failure potential and characterize soil conditions

(e.g., grain size, soil erodibility).

Lack of adequate data on ROD Table 17 contaminants | « Inventory of the current status of discharges from private outfalls that

of concern (COCs) loading from municipal and discharge to areas with ROD COC exceedances in sediments.
private outfalls to determine source control « Conduct high-volume, time-weighted sampling to support ROD COC
sufficiency and complete the Sufficiency Assessment load calculations at five municipal stormwater outfalls.

Stormwater Discharge . .
9 | Report, « Collect stormwater grab samples and stormwater solids samples using

in-line traps at 11 locations in the municipal stormwater system.
¢ Conduct reconnaissance of seven private stormwater conveyance
systems to determine if sampling is possible.

Swan Island Basin Remedial Desigh Group
Contract No. DT2002 1 September 2021



HGL—Stormwater and Riverbank Assessment and Sampling Plan—SIB, PHSS, Portland, Oregon

Table 3-1

Summary of Stormwater System Sampling Activities Locations
Stormwater and Riverbank Assessment and Sampling Plan; Swan Island Basin Project Area, Portland, Oregon

Sample Location Sample Type Location Info Alternate sample location
Pipelnvert
Other Vault Depth Pipe Diameter Elevation Pipe Invert Vault Depth Pipe Elevation | Pipe Elevation
Basin ID | Manhole ID | Outfall ID HVS Sample Type | (Portland Maps ft) | (Portland Maps inches) (COP) Elevation (MBDC) Property Manhole ID | (Portland Maps ft) (COP) (MBDC)
City of Portland Stormwater Conveyance System
AAM107 - YES - 26.3 60 9.5 6.57 COP BES - 6380 N Ensign St. AAM104 25 13.1 10.17
inlets 36, 27 & 54 .
M-1 AAM104 - \ ILS 25 outlet 60 131 10.17 COP BES - 6540 N Basin Ave. AAM105 206 136 10.67
0 MSG AAJ935 16.5 12.6 9.67
AAJB10 195 13.1 10.17
ILS inlets 27, 60 & 27 AAMI70
AAM169 - YES MSG 20.6 outlet 60 10.57 7.64 COP BES - 6010 N Basin Ave. (Preferable) 20.9 10.93 8
M-2 ILS AAM192 18 12.92 9.99
MSG AAM165 18 20.6 17.67
ILS inlets 21, 60 . AAQO04
M-3 AAQO003 - YES MSG 29.5 outlet 60 3.92 0.99 COP BES - 5500 N Basin Ave. (Preferable) 245 6.03 3.1
AAQO11 - No MSG 4.6 15 25.8 22.87 COP BES - 3210 N. Webster St. AAQO08 115 20.04 17.11
ILS inlets 27, 18
- - ' - NA
S-1 AAM131 YES MSG 21.7 outlet 36 14.14 11.21 COP BES - 5700 N Lagoon Ave.
ILS inlets 30, 21
- - ' - NA
S-2 AAP957 YES MSG 22.1 outlet 36 135 10.57 COP BES - 5050 N Lagoon Ave.
Private Conveyance System
USCG Marine Safety Unit (WR-198, WR- SWG VIS TBD
199, WR-200 or WR-201) SWG/MSG
Port of Portland Dredge Base / UPS (WR- SWG VIS TBD
Fd0)! SWG/MSG
ATC Leasing / Auto Truck Transport (WR- SWG VIS TBD
69, WR-71 or WR-289) SWG/MSG
Barge Eagle (WR-68, WR-185, or WR-186) SWG VIS TBD
SWG/MSG
NW Paperbox Manufacturing (WR-16) SWG VIS TBD
SWG/MSG
Daimler Trucks North America Wind SWG VIS TBD
Tunnel / Corp 5 (WR-429) SWG/MSG
Port of Portland Lagoon Avenue Property SWG VIS TBD
(WR-30, WR-31, WR-32, WR-33, WR-34, or
WR.35) SWG/MSG
Notes:
ft = feet

BES = Bureau of Environmental Services
COP = City of Portland

HVS = high-volume, time-weighted sampling
ID = identification

ILS = in-line solids (confined space entry)
MBDC = Morrison Bridge Datum correction

MSG = manual solids grab (confined space entry)

NA = not applicable

SWG = stormwater grab (possible confined space entry)

TBD = to be determined

USCG = U.S. Coast Guard
VIS = visual outfall inspection

Current River Level (MBDC): https://nwis.waterdata.usgs.gov/usa/nwis/uv/?ch_00065=on&format=qif_stats&site no=14211720&period=&begin_date=2021-01-26&end_date=2021-02-02

https://waterdata.usgs.gov/monitoring-location/14211720/#parameterCode=00065&period=P7D&compare=true

Projected River Level (MBDC): https://water.weather.gov/ahps2/hydrograph.php?gage=prto3&wfo=pqr

Contract No. DT2002
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HGL—Stormwater and Riverbank Assessment and Sampling Plan—SIB, PHSS, Portland, Oregon

Summary of Sample Activities, Numbers, and Analyses
Stormwater and Riverbank Assessment and Sampling Plan, Swan Island Basin Project Area, Portland, Oregon

Table 4-1

Sample Type

Number of Stations

Number of Samples

Analyses

COP Stormwater Outfall
Basin Stations: 5 (3
Events)

HVS Stormwater: 18
(including 3 equipment
rinsate blanks)

Table 17 COCs

COP Stormwater Outfall
Stormwater and Basin HVS Stations: 5 (3  [HVS Solids: 15
Stormwater Solids Events)

COP Stormwater Outfall
Basin Stations: 11

City and Private Systems:
13

Table 17 COCs

In-Line Solids: 33 Table 17 COCs

Manual Grab Samples: 18 Table 17 COCs

Notes:

Surface samples will target 0- to 30-centimeter depth

Study Area = Swan Island Basin Study Area between river miles 8.1 and 9.2.

See Table 2.2 of FSP for details on updated ROD Table 21 focused COCs and ROD Table 17 COCs.
COCs = ROD Table 17 contaminant of concern

COP = City of Portland

HVS = high-volume, time-weighted sampling

ROD = Record of Decision for Portland Harbor Superfund Site

SIB = Swan Island Basin

Swan Island Basin Remedial Design Group

Contract No. DT2002 1 September 2021
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APPENDIX A

STANDARD OPERATING PROCEDURES

-HGL SOP 300.04 Field Logbook Use and Maintenance

-HGL SOP 403.02 Hand-Operated Auger Soil Sampling

-HGL SOP 403.03 Soil or Sediment Sample Composting

-HGL SOP 403.04 Direct-Push Technology Soil Sampling

-HGL SOP 403.06 Surface and Shallow Depth Soil Sampling

-HGL SOP 403.07 Borehole Logging

-HGL SOP 403.08 Sediment Sampling

-HGL SOP 411.02 Sampling Equipment Cleaning and Decontamination

-HGL SOP 411.03 Subsurface Utility Avoidance

-Pacific Groundwater Group SOP A-1 Hydrocarbon Field Screening (Integral,
2004)

-Pacific Groundwater Group SOP A-2 PID Screening and Calibration Procedures
(AECOM and Geosyntec, 2018a)

-Pacific Groundwater Group SOP A-3 Sampling Photography

-EPA SOP A-4 Storm Drain Sampling

-Gravity SOP A-5 Gravity Marine HVS Sampling

-FMC SOP A-6 In-Line Sediment Trap

-Pacific Groundwater Group SOP A-7 Horizontal and Vertical Control
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SOP 300.04, SIB Project Area, PHSS
(Source: Field Logbook Use and Maintenance)
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v HGL STANDARD OPERATING PROCEDURE
? HydroGeologic, Inc Approved by: DICk _Jeff J[)ei?fitallysigned by Dick, Corporate Quahty Manager

2 Date: 2019.11.24 13:42:00
Exceeding Expectations -05'00"

SOP No.: 300.04 (formerly 4.07)
SOP Category: QA/QC

Field Logbook Use and Maintenance Revision No.: 3

Revision Date: November 20, 2019
Review Date: November 2021

1.0 PURPOSE

The purpose of this standard operating procedure (SOP) is to describe the methods for use and
maintenance of field logbooks. This procedure outlines methods, lists examples for proper data entry
into a field logbook, and provides the standardized HGL format. Field logbooks provide a means for
recording observations and activities at a site and are intended to provide sufficient data and
observations to reconstruct field events. Logbooks are a primary source of evidence referenced
during legal proceedings. The overall requirement is to document field activities without having to
rely on memory.

2.0 SCOPE AND APPLICATIONS

This procedure provides guidance for logbook use and maintenance during routine field operations
on environmental projects. Site-specific deviations from the methods presented herein must be
approved by the assigned HGL project manager and the HGL project quality assurance/quality
control officer. Consult the project-specific planning documents for other documentation
requirements that apply to the project.

3.0 GENERAL REQUIREMENTS

All project work must be performed in accordance with the project-specific planning documents.
Refer to the project-specific health and safety plan for relevant health and safety requirements.

Any deviations from specified project requirements must be justified to and authorized by the project
manager and/or the relevant program manager and documented in the planning documents after
consultation and approval by the client (refer to change or variance documentation requirements in
the planning documents). Deviations from requirements are documented sufficiently to re-create the
modified process and/or product and associated approvals.

All field personnel present on site to conduct work related to environmental projects are responsible
for documenting field activities in project field logbooks. If field personnel are working in teams,
one team member should be assigned to document the work performed. Documentation in the
logbooks must be legible, and the logbooks must be maintained over the course of the project in
accordance with this SOP.

The HGL field team leader, or approved designee, prepares daily logs to provide clients records of
significant events, observations, and measurements taken in the field. These daily logs rely on
documentation from the logbooks and should match.

HGL—Standard Operating Procedure
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The HGL field team leader should check logbook entries at the end of each field day to ensure that
they are complete/adequate and communicate any deficiencies and corrective measures immediately.
Logbook entries should be reviewed on a regular basis by the project manager or an approved
designee to verify that they have been completed in accordance with this SOP. This could be done
as part of the three-phase control inspections for each task or definable feature of work. Regular
reviews of logbook ensure that adjustments to the information in the logbook, if needed, can be
made early on in the performance of the task and establish expectations for documented
information.

4.0 PROCEDURE
41 INTRODUCTION

Field logbooks provide a means for recording and documenting for the record observations and
activities at a site. Field logbooks are intended to provide sufficient data and observation notes to
enable participants to reconstruct events that occurred while performing field activities and to refresh
the memory of field personnel when drafting reports or giving testimony during legal proceedings.
As such, all entries must be as factual, detailed, and as descriptive as possible so that a particular
situation can be reconstructed without reliance on the memory of field crews. Field logbooks are not
intended to be used as the sole source of project or sampling information. A sufficient number of
logbooks are be assigned to a project to ensure that each field team has a logbook at all times.

4.2 FIELD LOGBOOK IDENTIFICATION

Field logbooks are bound books with consecutively prenumbered pages. Logbooks are permanently
assigned to field personnel for the duration of the project or sampling event. When not in use, the
field logbooks are to be stored in site project files. If site activities stop for an extended period (2
weeks or more), field logbooks are be stored in the project files in the appropriate HGL office. The
field logbooks are be scanned on a regular basis, grouped in files by field event and by logbook, and
stored electronically in the proper project file located on SharePoint.

The cover of each logbook contains the following information:

Organization to which the book is assigned (HGL),
Site name (including operable unit designation),
Project number,

Book number, and

Start and end dates of the information in the logbook.

4.3 LOGBOOK ENTRY PROCEDURES

Every field team must have a logbook, and each field activity is be recorded in the logbook by a
designated field team member to provide daily records of significant events, observations, and
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measurements during field operations. Beginning on the first blank page and extending through as
many pages as necessary, the following list provides examples of useful and pertinent information
that may be recorded (optional).

Serial numbers and model numbers for equipment that will be used for the project duration,
Formulas, constants, and example calculations,

Useful telephone numbers, and

County, state, and site address.

Entries into the logbook may contain a variety of information. At a minimum, the following
information must be recorded on the first page of the logbook entry for each workday:

Date (on all pages),

Site name, site location, and project number,

Weather at start of day and projected for the day (changes during the day should be
documented at the time of the change),

Names of field personnel and subcontractors present and directly involved in the field
activities, with their initials in order to reference them by initials during the day to facilitate
note taking,

Level of personal protective equipment being used on the site,

Equipment used and calibration procedures followed,

Start time, and

Any field calculations.

In addition, information recorded in the field logbook during the day includes, but is not limited to,
the following:

Sample description including sample numbers, collection time, depth, volume, type and
number of containers, preservative, and media sampled;

Information on field quality control samples (e.g., duplicates, trip blanks, rinsates, and
matrix spike/matrix spike duplicates [MS/MSDs]);

Sample courier airbill numbers and associated chains of custody numbers;
Observations about site and samples (odors, appearances, etc.);

Information about any activities, extraneous to sampling activities, that may affect the
integrity of the samples;

Any public involvement, visitors, or press interest, comments, or questions; as well as
times present at site;

Equipment used on site including time and date of calibration along with calibration
gas/fluid lot numbers and expiration dates, and calibration results;

HGL—Standard Operating Procedure
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e Background levels of each instrument and possible background interferences;

e Instrument readings for the borehole, cuttings, or samples in the breathing zone and from
the specified depth of the borehole, etc.;

e Field parameters (pH, specific conductivity, etc., as required by the sampling method and
planning documents);

e Unusual observances, irregularities, or problems noted on site or with instrumentation used;

e  Maps or photographs acquired or taken at the sampling site, including photograph numbers
and descriptions;

e A photographic log that lists subject, person taking photograph, distance to subject,
direction, time, photograph number, and noteworthy items for each photograph stating what
feature/item the photo is documenting;

e A description of the investigation-derived waste (IDW) generated, the quantity generated,
and the manner of IDW storage employed; and

e Forms numbers/titles and any information contained therein used during sampling (Note
that a form does not take the place of the field logbook.).

All logbook entries are made in indelible black or blue ink. No erasures are permitted. If an incorrect
entry is made, the data is crossed out with a single strike mark and initialed and dated by the
originator. Entries are be organized into easily understandable tables if possible. A sample format is
shown in Attachment 1. A Logbook Quick Guide, which provides logbook entry requirements and
suggestions, is included as Attachment 2. This guide can be copied and taped to the inside cover of a
logbooks for quick reference.

All logbook pages are initialed and dated at the top of each page. The time (in 12- or 24-hour format)
is recorded next to each entry. No pages or spaces are left blank. If the last entry for a day is not at
the end of a page, a diagonal line is drawn through the remaining space, and the line is signed and
dated.

Logbooks can become contaminated when used in the field. Every effort should be made by the field
team to avoid contaminating the logbook. Logbooks can be kept in seal-top poly bags, or temporary
plastic covers may be used.

4.4 REVIEW

The assigned field team leader, or an approved designee, checks field logbooks for completeness and
accuracy on an appropriate site-specific schedule determined by the project leader. Any
discrepancies in the logbooks are noted and returned to the originator for correction. The originator
or other field team member knowledgeable about the field task reviews the comments, makes
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appropriate revisions, and signs and dates them. The reviewer verifies that revisions have been made
before placing the logbook photocopies on the project file in SharePoint.

5.0 REVISION HISTORY

Revision 0

Revision 1 December 2010
Revision 2 July 2017

Revision 3 November 20, 2019
ATTACHMENTS

Attachment 1 — Example Field Logbook
Attachment 2 — Logbook Quick Guide

Initial Release

Updated to incorporate lessons learned on the
process and to reflect changes in SOP formatting.
Updated to incorporate lessons learned on the
process and to reflect changes in SOP formatting.
Updated to incorporate lessons learned on the
process and to reflect changes in SOP formatting.
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ATTACHMENT 1
Example Field Logbook
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LOGBOOK QUICK GUIDE

TOP

LOGBOOK QUICK GUIDE

MINIMAL REQUIREMENTS (cont.)

Location: County/City/State
Project/Client: Project/Client Name

MINIMAL REQUIREMENTS

- times of activities (military)

- author of day’s entries

- field team members

- field team member assignments

- field activities

- EPA or other regulatory personnel observing -
activities

- other personnel

- public or press visitors

- equipment used

- equipment calibration information

- serial numbers of equipment

- weather

- decontamination methods

- level of PPE

- calculations used

- sample information

ID

depth

volume

containers

preservative

media

QC samples

O O0OO0O0OO0OO0Oo

background levels and readings
possible instrument interferences
photographs

+number

+ direction

+ description

+ photographer

OTHER REQUIREMENTS

unusual observations

strike through mistakes with single line
diagonal line across unused portion of page with
signature and date

use indelible black or blue ink

no erasable ink

generate tables when possible for information
leave no pages blank

place North arrow on sketches

leave no open lines

staple business cards of visitors in book
deviations from approved plans

field forms completed

* Black text applies to all activities
* Red text applies to activities that include sampling
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SOP No.: 403.02 (formerly 2.03)

SOP Category: Environmental Services
Hand-Operated Auger Soil Sampling Revision No.: 2

Revision Date: August 1, 2019

Review Date: August 2021

1.0 PURPOSE

The purpose of this standard operating procedure (SOP) is to describe the standard method and
equipment used to collect soil samples at the surface or in shallow subsurface using a hand auger.

2.0 SCOPE AND APPLICATION

This procedure yields a disturbed sample and applies to a wide variety of soil types including sands,
clays, and silts. A hand auger is typically a small, lightweight metal cylinder (bucket), open at both
ends with a cutting bit on the bottom. Diameters typically range between 1 and 4 inches. A T-shaped
handle is attached to the top of the bucket by extendable rods. The augers are rotated into the ground
until the bucket is full, then lifted out of the borehole and emptied. The maximum depth of hand
auger investigations is typically 10 feet below ground surface. The use of an auger is of limited value
in rocky soil. This procedure is not appropriate for collecting samples at a discrete depth, but may be
used to collect samples at an approximate depth.

3.0 GENERAL REQUIREMENTS

All work must be performed in accordance with the project-specific planning documents. Refer to
the project-specific health and safety plan for relevant health and safety requirements.

Any deviations from specified requirements must be justified to and authorized by the project
manager and/or the relevant program manager. Deviations from requirements must be sufficiently
documented to re-create the modified process.

4.0 EQUIPMENT

The equipment required may include hand-operated, spiral-type, ship-type, open-tubular, orchard-
barrel, open-spiral, closed-spiral, post-hole, clamshell, Edelman, or Iwan augers. Augers typically are
used with 3- to 4-foot-long metal extension rods and T-handles (fixed or ratcheted). The use of
stainless steel augers is preferred. Augers plated with chrome or coated with other materials, except
Teflon®, cannot be used.

Sampling tools and equipment should be protected from contamination sources before sampling and
decontaminated before and between sampling locations, as specified in SOP 2.01: Sampling
Equipment Cleaning and Decontamination.

HGL—Standard Operating Procedure
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5.0

7.

PROCEDURES

Don clean gloves. Using a decontaminated stainless steel spoon or other approved utensil,
remove surface vegetation and debris from the immediate area around the marked sampling
point.

Do not allow sampling equipment to touch potentially contaminated surfaces.

Record the appropriate information and observations about the sample location in the field
logbook.

Assemble the decontaminated auger, extension, and T-handle, if necessary, and advance the
auger into the soil to the desired depth. Mark the length of the hand auger rods every 0.5
foot to determine auger head depth relative to the ground surface when advancing or tag the
bottom of the borehole (if the borehole stays open) with a weighted tape measure or water
level meter.

Withdraw the auger from the soil.

If a sample is not being collected, remove the soil from the auger bucket and repeat Steps 4
and 5. While removing the soil from the auger bucket, the subsurface lithology should be
described as specified in SOP 2.14: Geologic Borehole Logging. If a sample is to be
collected in the next depth interval, replace the auger bucket with a clean decontaminated
bucket and repeat Steps 2 through 4. Change gloves at each sampling location, or each time
a new sample is to be collected, to avoid cross-contamination.

Perform any field monitoring required in the project-specific planning documents.

If collecting samples for analyses other than volatile organic compound (VOC) analyses, refer to
Steps 8 and 9.

8.

Using a decontaminated stainless steel spoon, spatula, disposable scoop, remove soil from
the auger bucket and place in a stainless steel or glass container. Food-grade disposable
aluminum pans may also be used but cannot be reused. Clean nitrile gloves may be donned
to remove soil from the auger bucket by hand. Discard the top 2 or 3 inches of soil in the
auger as this soil may consist of borehole slough from above. Mix or composite soil as
directed by the project-specific planning documents. Using a decontaminated spoon or
other approved utensil, remove any large rocks or other organic material (worms, grass,
leaves, roots, etc.). Clean nitrile gloves may also be donned to remove large rocks or other
organic material by hand.

Using a decontaminated stainless steel spoon, spatula, or disposable scoop, as appropriate,
place soil samples in appropriate containers. Clean nitrile gloves may be donned to place
soil into appropriate containers. Place samples in containers defined according to analytical
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needs specified in the project-specific planning documents, label samples, and then (when
appropriate) pack on ice as soon as possible.

If collecting samples for VOC analysis, refer to Steps 10 and 11.

10. Remove the hand auger from the boring when the top of the specified sampling depth has
been reached. Fit a slide-hammer to the top of the appropriate number of extension rods
required to reach the total depth of the hole. Attach an impact sampler to the bottom of the
extension rod(s) and drive the impact sampler into the soil to a depth of at least 6 inches.
Remove the sampler from the borehole.

11. Collect VOC samples in accordance with SOP 403.01.0: VOC Soil Sample Collection.
When samples are being collected for multiple analyses, samples that can be degraded by
aeration (e.g., VOCs) are collected first and with the least disturbance possible to minimize
analyte loss. VOC samples must not be composited.

6.0 REVISION HISTORY

Revision 0 December 2010 Initial Release

Revision 1 April 2017 Updated to incorporate lessons learned on the process
and to reflect changes in SOP formatting.

Revision 2 August 1, 2019 Updated to incorporate lessons learned on the process

and to reflect changes in SOP formatting.
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1.0 PURPOSE

The purpose of this standard operating procedure (SOP) is to outline methods that may be used for
field compositing soil or sediment samples before they are submitted to an analytical laboratory.

2.0 SCOPE

This procedure applies to compositing soil or sediment. This procedure does not apply to sample
collection, but rather to combining samples in preparation for submittal for testing. Samples for
volatile organic compound analyses must NOT be composited.

3.0 GENERAL REQUIREMENTS

All work must be performed in accordance with the site- or project-specific planning documents.
Refer to the project-specific health and safety plan for relevant health and safety requirements.

Any deviations from specified requirements must be justified to and authorized by the project
manager and/or the relevant program manager. Deviations from requirements must be sufficiently
documented to re-create the modified process.

4.0 PROCEDURES

Soil or sediment that is to be sampled must be mixed as thoroughly as possible before being
transferred to the sample container. Anomalous or suspected highly contaminated samples must be
brought to the attention of the field manager.

e Soil or sediment that is composited must meet the following requirements:

0 Uniform collection techniques must be used to retrieve sample aliquots.
0 Aliquots must be of equal or known proportion.
0 The soil or sediment must be well mixed.

e  The most common method of mixing (compositing) is referred to as quartering. The soil or
sediment is placed in a pan or tray and divided into quarters. Each quarter is mixed
individually, and then all quarters are mixed together to form a homogenous matrix. This
procedure is repeated several times until the sample is adequately mixed. If round bowls are
used for sample mixing, adequate mixing is achieved by stirring the soil or sediment in a
circular fashion and occasionally turning the soil or sediment over. Mixing bowls and
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stirring devices must be stainless steel and be decontaminated prior to use. Samples are
homogenized before being placed into containers, except for volatile organic analyses.

e Sampling tools, instruments, and equipment must be protected from contamination sources
before use and decontaminated after use as specified in SOP 2.01: Sampling Equipment
Cleaning and Decontamination.

e Composite samples must be packaged, labeled, and prepared for shipment in accordance
with the project-specific planning documents.

e The field logbook must be completed in accordance with procedures detailed in SOP 4.07:
Field Logbook Use and Maintenance.

5.0 RECORDS

Documentation generated as a result of this procedure must be collected and maintained in
accordance with requirements specified in the project-specific planning documents.

e Complete the field logbook in accordance with procedures listed in SOP 4.07: Field
Logbook Use and Maintenance.

6.0 REVISION HISTORY

Revision 0 Initial Release

Revision 1 Updated to incorporate lessons learned on the process
and to reflect changes in SOP formatting.

Revision 2 April 2009 Updated to incorporate lessons learned on the process
and to reflect changes in SOP formatting.

Revision 3 April 2017 Updated to incorporate lessons learned on the process
and to reflect changes in SOP formatting.

Revision 4 August 1, 2019 Updated to incorporate lessons learned on the process

and to reflect changes in SOP formatting.
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1.0 PURPOSE

The purpose of this standard operating procedure (SOP) is to describe the standard method and
equipment used to collect soil and groundwater samples using direct-push technology (DPT).

2.0 SCOPE AND APPLICATION

The DPT soil sampling method applies to a wide variety of soil types including sands, clays, and
silts. Samples may be collected from discrete intervals where high sample recovery rates can be
achieved such as in clays and silts. However, where sample recovery rates are low, such as may be
the case in loose sand, the sample collection depth intervals may be approximate. DPT soil sampling
methods are of limited value in rocky soil. Where rocky soils limit the use of DPT, a different
technology, such as hollow-stem auger drilling equipment, must be used. This procedure is
appropriate for collecting groundwater samples at discrete depths.

3.0 GENERAL REQUIREMENTS

All work must be performed in accordance with the project-specific planning documents. Refer to
the project-specific health and safety plan and project-specific quality assurance project plan for
relevant health and safety and quality control requirements, respectively.

Any deviations from specified requirements must be justified to and authorized by the project
manager and/or the relevant program manager. Deviations from requirements must be sufficiently
documented to re-create the modified process.

4.0 PRECAUTIONS

The following precautions should be employed during DPT sampling operations:

e Subsurface and aboveground utility lines must be identifie